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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve 
cost-performance and to enhance safety by using a 
laminated type lithium ion secondary battery as a main 
power source for driving which has a compound metal 
oxide, capable of inserting lithium as a negative pole 
active material and is equipped with a temperature 
control device, and by installing an auxiliary power 
source. 

SOLUTION: A temperature control system and an electric 
heater 4 keeps a lithium secondary battery unit 3 warm 
using a manganese oxide electrode as the main power 
source. Also as auxiliary power source, a solar battery, 
fuel cell 9 or non-lithium-based secondary battery 11 is 
used. A negative pole of this laminated type lithium ion 
secondary battery contains a compound metal oxide with 
tin oxide as a main active material to which lithium can 
be inserted, and its positive pole contains a spinel 
type lithium manganese oxide as the main active 
material, and its electrolyte is a solid electrolyte 
containing high molecular ion conductor or inorganic ion 
conductor. 



COPYRIGHT: (C)1998,JPO 




(WB^mmfftf (jp) 02) ffi !^ *ft Wi (A) ai)iHW«»ii»* 

#|PW10- 117406 

(43)^MB sp^lO^ (1998) 5 ^6 B 

(5Dintci. e m>mn f i 

B6 0L 11/18 B6 0L 11/18 G 

A 

1/00 L 
G 0 5 F 1/67 A 

B 

*2EW* »**©*13 FD (£10 M) S&KfcSK 



(21)tfJ«## 


!fo«¥9- 175303 


(71)ffllgA 


000005201 










(22)tlilSB 


¥J*9^(1997)6H16B 




tt^/ri»BiJeffi***H2io#Jfc 






(72)»W# 




(31)«&ffi33g## 


««¥8- 175912 




w^;n»^swm^tB2io«ffl &±3* 


(32)ffi5tB 


78 (1996)6^140 






(33)«5fe«&i3BB 


B* (JP) 


(74) A 





(54) [%9!<Z>«ft;] «^fz38()*R^cDffiS)j^ilS^H 



1/00 

G 0 5 F 1/67 



(57) [£*J] 

[IRS] «E»WK*S©8fcAfc:J:o-c, ^fTtttBtS 




Mo 

^ b y $j*&mmfrt>tezm£ io 
fins— ^«f&"(?&5f»*JS2{ria«<7>ssteiji*o 

[»** 5 ] WSbWBid^ y ^ 9A*-ftttti:M 

mm t l < ^BBffi ^ a> £ ixs i t-is« 
<^v ^-rn^com^mcom^ g tb^o 20 

*^£IB»{b» i^S^lgM y ^ * 3h 

Mo 

1 1 ] mmm vm** a-^ - &«mi0>a« 

»** 7~io <ov^n^*^IB*<z>B»«jR3S«e 

1 2 ] «jbs! y ^ 9 a>t ^^^m^iE® 

as, ^^/v^y^9^^v^^»fk%**fc5}S«? 
Io 0 0 1 ] 



WM^l 0-117406 

2 

[0002] 

2? 5 *tTH#^^^tt * iSS 5 - £ ^ S m<DA % *BRS £ 
L£5 0 4#BBBS5 2-3 5 0 2 5 -g-^ft, ffl¥7-4 

fc<vmm/m&it$:m cs r t T^^gn^iii^r 

fflv^fe«S^s— jftWrfc 1 ?, rtt^ffi^^i:t^2 0 0 

/mmm *uioowh/D [^Lt2-3fs, 

^Sz-Jr/^TkSl— (l 6 0-200Wh/L) t-M 

[^8- 2 2 8 4 5-§-^«[(c:fi#ffl*S:fflv^ceSb4:fflS 
[0 0 0 3] 



(3) 

3 

msM&mtftmwHk'&yo (c, Li) srtSKiraxti, a 

f&SfCSft/^ 3 7 0Ah/kg Sftffc 9 , R^iltt 
ttS:f*EEt?&5aaftRS#i: U150Ah/Lii5 o 

[0 0 0 4] 

jb^ssu ^rLTwajaaasTft^Tftsiii^ftfiib^pi 

LT#*LVMb<z>tt % -y^** 
[0 0 0 51 

iSJS^ttfc^^-r y— ^-^3.— t>L<tef£^e 40 

1) wssiy^^A>f^v-?fe««ii<z>Aai^, *x (1 

1) as^^^ti-sy^^A^Ao^rfiB^^iR 

2) aui^y ^9^>r^-^— 2fes?i!i^>jEffids, ^t°^/u 

tO^fcSiio 50 



^BBSpl 0-117406 

4 

3) arss!yf-^A>f*^-»:«ft<z>«»K*^ 

[0007] *3sw<^«fta»*:ffly^»>A^^-^— »c 
y^^AffA^ffi^Sr^trii^KYbto-cfc^o - 

<z>«£^triS^BMfc»fc\ ff*L<«»c^— «S; (1) 
fcL<tt (2) "C^SixSo 

(1) S nM\a O,, 

(2) S n y T,. y M 2 rf O l2 

r*l£><Z>5t*T?* M 1 , M 2 Itttl^tlA 1 , B, P, S 

1 , z2*ltylt -ttt-pno. 2^x1^2. 0. 
2^x2^2, 1 ^ z 1^6, l^z2^6, ^LT 
0. l^y^O. 9^gL, -tLTTfj:, SfM W 

* L< teV, Ti, Fe, Mn, Co. NU Zn. 

W. Mo) Sr^-r o — (1) <7>*^"C»*LV^ 

^L, 0. 2^x1^2, ^LTl^zl^6 Tfc «9 . 
«F(-04LV^tt-«S: (3) -C*$*l5&<Z>^#>5o 
[0 0 0 8] ( 3 ) S n M 3 a M 4 b O t 

mzmi,, m 4 jajH*«« i 12^ 

LT a . b, RXfzte, ^tl^tlQ . 2^ a ^2. 
0. l^b^l, 0. 2 ^ a + b ^ 2 , RIP 1 ^ z ^ 6 

x^0^ffl^^c^v^T^llJ^sigic:**i~^[p]^^i^^ 
[0009] &mw<DV ^>--7kmm^m\s^z> 

:ftffiW^<Z)W&WTt-*1% S n S i 0.5 A l o.i B 



(4) 



WBflspl 0-1 17406 



0.2 Po.2 0 195 , S n B 0 .5 Po.5 O3 s S FL C S 
0.1 Bo. 4 Po.4 02.65^ S n i.o C S o. 1 Bo. 5 P 

0.5 O x , S n u C Sc., Bo.s Po.5 O x . SnB 

3 0. 1 B 0. 4 P 0. 4 O 2, 7 n S n Ko. 1 C S o. 1 B o. 4 

Po.4 O2.7 ^ SnBa 0 .» Cso.i B 04 P0.4 O 
2 . 75n SnMgc, Rbo., Alo.i B 0 . 3 Po.4 O 

2.75s SnMgo.i CSo.l B 0 .4 Po.4 F 0 .2 O 

3.3 , SnMgo.1 A 1 0 .2 Bo.4 Po.4 Fo.2 O 

2 . 9 N S n 0 .s Mn 05 Mg 0 .! B 0 . 9 0 2 45 , Sn 
0.5 M rio. 5 C a 0. 1 P 0. 9 03.35 N S rio. 5 G © 0. 5 
Mgo.i P0.9 0 3 3 5n S n 0 . 5 F e 0 5 B a 0 .i P 
0.9 O3.351. S n 0 .s F e 0 .5 A 1 0.1 B0.9 0 2 . 5 x 
S no.s F eo.2 C a 0 . 1 P0.9 0 3 . 35v S no.3 F e 
0.7 B a 0.1 P0.9 0 3 ^ Sn 0 .9 Mn 0 .i Mg 01 
P0.9 03.35^ S no. 7 P bo. 3 C a 0. 1 P0.9 
03.35^ S rii.i G e 0 .i B0.5 Po.s 03.20, S n 
1.0 C S0.1 A 1 0.1 B0.5 P0.5 O x x Sn L0 Ge 

0.05CS0.1 Aid B0.5 P0.5 o x 0 &m&ma* 

[0010] #mw<o & ib^ffl V ^ 9 ^^^MM 

imwtt * ifro ^ y * a v # km * m v ^ s - 1 

(B, ) 0 4 -C**ftSfe»^S*«HtS:*>o e 

>-A<^^ffi#cffi(c:J:oT, A (B 2 ) o 4 &aE1£*k:* 
;K B (A, B) o 4 fej^tf^/uirn^-So r.tu'b^ft 3 

IfflCOttJi^SfcS, A x B y (A,., B H ) 0 4 CO« 

v^yitt^*l^tt, L iMn 2 0 4 tfS^tffe 
H i: < gftf i: IT* 5)^5 X - M n 0 2 te, * 
S4§f?fl4 2 4 6 2 5 3^-WfmmZ-7jk£ftT\<^Z>£ 5 
(C, LiMnA <Z>fi?a£a>£> y AdSRfe^nfc^CD 

[0011] fc¥&w<o&nmmv^$j***^—&mi& 

t IT^t^MM^^-CtL i y Mn 2 O, (0< * 



i&SjE^S*^ff ^Li^)t±lMEE^3. 5 V 

te:, Li, Mn 2 - a M a/C 0 4+b (Mf3, L i RTfM n 
JS^^JR^^^^U x, a, c, Rt/bfi, * 
tt-^ttO. 1 < x ^ 1 . 2, 0 ^ a < 2 , 1 ^ c ^ 3 , 
»U«0^b<0. 3<7?j£lfflS:»fci-«[ffiS:*-ro ) &m 

M n K— ^TCsR-Cfc 9 , b < 3 fffi- 4 « 

t6 SW^fejif* L< M^ff* L^t^ll Co, N 
i, Fe. Cr, Cu, T i ^felim^IMISI 

K^MSt^ ^ V ^TM n tft 
20 5^fe4. ooffiH&irS J: 5*ffi"efeS 0 * 

ttM n H» LTfi§it*S r t ^ jf 4 t < , a (Dm* 
0 < a ^ 0 . lc^tSH^^^L<. ^fe(^0<a^0. 
0 S^ttffl^^bv^ Mir LTa^4feJR«^OTC3(|-C 
fc5Zr, Nb, Y, La. Sm, Eu, Na, C 

[0012] v^v^^^—ykmni&jEm^m^^y 

S<^y^!?iN=3^/Uha^Kfb%, Li x Co0 2 
(0. 5<x^l) t^5 0 V^P^^'Wh — 

YfrAslg&mkfa, Li x Co y Ni t 0 2 (0. 5< 
x^l, O^y^l, O^z^l) tif*LV\ LiC 

oo 2 (D&frc o\z.m^T& : m<Dm&&m>, 
i>mmmmt vxm^^^. tds-c#5 0 s*ia^*t 

40 Kfk^t y ^^^^^>s6^t^astt^2/8^fe 

[0013] 

[0014] 
[SI] 



(5) 



¥10-117406 



"1 

1 . 


T 

JL- 




l.OllVJL 11 2.0 ^4 


o 
£ . 


T 
1^ 


i 


1.021V1 II 1.9 ^ O 0.03*-' 4 


O . 


1 

JL. 


l 


l.OlMlli.9 Jr t; o.OS^l 


A 

ft . 


T 

JL, 


i 


1.0 iVllli.g O I o.05U 4 


O . 


T 

JL 


i 


i.oiivini.g u Uo.i ^4 


a. 
D . 


T 

JL, 


i 


1.0 IViriLSslN 10.07^4 


t . 


T 


l 


1.0 IVi n i.95 1 1 0.05^4 


o 
o . 


T 

JL 


i 


~\A i— -7 *. O 
1.02-lVi n i.95 A I 0.02^4 


Q 


T 

JL, 


i 


1, 02J-VI n i. 95 IN D o. 05 4 


1 n 


T 

JL 


l 


1.0 IVI 11 1.95 I 0.02 ^4 


n. 


L 


i 


,.o Mni.9 5 A 1 0.02O4 


12. 


L 


i 


1.0 Mn1.97K0.03O4 


13. 


L 


i 


uo Mn 1.97 C a 0.0304 


14. 


L 


i 


1. 0 M n 1. 97 C s 0. 03 O 4 


15. 


L 


i 


1.0 M n 1. 92 L a 0. 04 O 4 


16. 


L 


i 


1.0 Mrii. 92 C eo.os0 4 


17. 


L 


i 


1.0 M n 1.92 S ITI0.04O4 



L i 0.1-0.9 M n 2 . 0 O4 
L i 0.1-0.9 Mrti.9 C O0.03O4 
L i 0.1-0.9 Mn L 9 F e 0 .05O 4 
L i 0.1-0.9 Mrii.9 C r 0 .05O4 
L i 0.2-0.9 Mn!. 9 Cuo.i 0 4 
L i 0.2-0.9 Mn,.B5N i 0 .ot0 4 
L i 0.2-0.9 ^^rii.ssT i 0. 05 O 4 
L i 0.2-0.9 iVlni.gsZ r 0.02^4 
L 1 0.2-0.9 

Mni. 95 N b 0 .05O 4 
1 0.2-0.9 M n 1.95 Y 0.02 O 4 
L' 1 0.2-0.9 M n 1.95 A 1 0.02O4 
L i 0.2-1.0 M n 1.97K0.03O4 
L 1 0.2-1.0 M n 1.97 O a 0.03 0 4 
L i 0.2-1.0 M111.97C s o.oj0 4 
1^ 1 0.2-1.0 M n 1.92 L ao.o40 4 

n 1.92 O e 0.O8 O4 

L i 0.2-1.0 M n 1.92 S m 0 .04O 4 



[0015] smMm^mmnt ^t>mc^<om^ 

(WBBHB6 3- 1 3 5 4 4 7^«) . /Ky/ntVy 

gtS^-e y (WBH® 62-254302 ^ 30 

1^6 2-2 5 4 3 0 3 1^6 3- 1 9 3 9 5 

h>14«#*<0»^* (#B«f8MS4 7 9 2 50 4tW 
1^4830939 ^SQt, 6 2-2 2 3 

7 5 -^MR, (^62-22376 -^<k$B. 1^63-22 
3 7 5 ^<&$ft, 1^63-22776 ^4*IR, *SNIB¥ 1 - 

9511 7 N y ^wt^^T/^v orfbbbs 

61-256573 * }£<DW^A Jrls&Mfc 

ani"-5^i£1>S>5 (#BIIB6 2- 2 7 8 7 7 4^ 40 

W6 0- 1 7 6 8^#) fc**2»-e£>5o 
[0 0 16] *|g0^(^®^gtb*:ti, ±IS^tt#<7?y^ 



[0017] m^i»*^fgtb(-ffl^§®^-^^eg 
«s»*uj:»lt, *awi^tt2isfc?i^tt<tt 

[0 0 18] -*tt»©3ttt«a*S:lPl±U, M^cSEgf 
M*|5H (a»2 0-4 5t) fc««pi"Sridsa*ix 




9 

#mm*i£^\ tot, #^t*jb^&^c&ii^ 

r?l¥7-4 7 8 4 2^iiOT$tltl/^o Q?$m<Dtft 

*lvneb£ u, y — =.~>y M^^u-ifiv^ 

[0019] **M<^>S^aib*:«±l2^*SSfcS — 

iSiLrjSit^^t^i^t^o #y^9Ass<z> 
-tfcfij&tiay ^*A&jRSM£fl§-£i\ y^^A-r^-^ 

l - l 20 
1-2 =5/^r/U-tt, *3i^s'^r/u-ai»s*afa 

1-3 -3/4r^***ti«l 

1-5 ^- h y 9 a-jsh. *5 h y 9 

i*TOSStijltttS«ftt©l£T4 iro^N*»«»W^ 

[0020] ±j2^ajfe(7>ft^^-e, <s=*;*k Btttfi^ 

/WklSf (N i -MH) 5o 

(n i -mh) S«Jfe"ett=s/^jEffii:7k*K 

5£AB 5 ) (-JftiSAB, ) J&S±KJB 

v^tb, S^fa-iTA-^ yttok*ffid s ffl^ktu5 e * 

ir/p (ffl^i. 2v> ^mm^mm^xmmj±^nbn 
5o mbo^y^-^^^zusfcfflffliSry ^^^^-^m 



#Hf?^l 0- 1 1 7 4 0 6 

10 

■Sico^mmmt \,x<omm^^ti\z.n^'t^ 0 
[0021] ^m<Dmu^mM<om<Dmmt ttii, 

^yy^*fc»i-s««i»*<ottiB«ffittS:*t> 

2-1 T/V^ySi^R^ajft (AFC) 
2-2 y^«S^*MIffll (PAFC) 
2-3 @ftffl»«l!«!mfiMl (SOFC) 

2-4 MftT-mfcmnmmmnmm (pefo 

2-5 «lH£tt£MM&«% (MCFC) 

[0022] ^nb<Dmmmm<D&m<D&&tmmf£ffi 

1 -9-, P 1258 (1 9 9 3?) i-lEi££*VO^<5 0 B 

mmm<D 5 hx^&k&m<D&x&mw&mm^&i£ 
Li^of^ mfcrnmnm (sofo &£xf&&*m 
fcmmmmmmmm (pefo , tuy^»ii» 

mftH (PAFC) T*£>6o 4H£#^^*&5VM*7k* 
P^^^^ttcOTk^^^r^Jffli-^ PEFCiSOFC 

iKi£[II*Si$o-&ffi^ 

[oo2 3] *mw<Dmu&W}j&<DMmmMtLrX, it 

W^y o, KftLT&5>kl»®J&<D io(0@W 

[0 0 2 4] 



(7) 



4$P^±F1 0-117406 



11 

immm mmt&m. ^^xmrnm^T^wm^m 

SB 2) ^mM<D^;^t LTta5tbfe 0 
[0 0 2 5] ^?&-L S B 1 
iEfii : L i ,. 02 Mn 1 . 9 Co 0 .os0 4 <Dt&S$Lfrbt£%>* 

: S n Bo.5 Po. 5 0 3 L < S n ,. 0 C s 
o.i A l 0 .i Bo, P0.5O, <Z>M/*tf>#i&H*&*£r:ft 

MffiK : L i B F 4 btiZy^l'^tti/ K (P EO) 

[0 0 2 6] Hifc-L S B 2 
IE® : L i 1.02M n 1.9 F e 0. 05 O 4 

A8i : S n ,. 0 G e 0 . 05 C s 0 .i A 1 0 .i B 0 . 5 P0.5 

: L i BF< ktfy^T-ls^ttiy}* (PEO) 

[0 0 2 7] Ji3E— «<©ftJgSJ&fcJ\ 1^>f Xj&* 40X6 
0 X 3 7 5 mrn-efc «9 > ^0cSS»J#lElS§^fflV>T^± 
ti-€:tt%tt4. 2 v£T?5fcflt£*x. 4fc2. 8V*-ejfc 
m^tl^o spiSttaSBEf^L SB 1 , LSB2HC 

3. 5v-efe5 e r©S»&6*a:?llt;:*&lftLTiRi(ft 

©jftaSEIiLSBl, LSB2^t)[^20. 5 VT^ 
9, lfi*ltt9 0-9 5Ah, lltt*5J: J E:2 0k 
g. t^X(i3 50X7 5X4 5 0mmtfc^o ^7=Vw 

^fcELjUfclSiBlU 1750X75X1350 mm^ 

^i^lJ±^tr3iov, ^*te9 0 0 AcofcWMI&M 

llt-^ (5 0 0W) £r®c£g£#>, 7U—J±(D±mz 

[0028] gift ^pjom^atfts^m^^^^^ 



12 

hifSiai-sfc^^iea^^^-^irffi^t: — * a> s e 

t-fcSo 1 wsbsagi L"Cfflv^5#y ! ?■^7A*- 
ft«»-c*>So 9 *Ms|.«Mi) #j;t«Ih£ft( 

1 i^^y ^^A^-scaffico^s^v^tns 
#\ l< 1 2<Dtti^<D$mm&^ A^j^tu^o 1 
3^, mui/*^j*%^^tci&mf£^<vMffi&7Fir 0 

[0029] *fcoN§H-*3V^-m, £ A fi±«ffiuz> 

Ofc^^^V^^Sd®br^7K^ig^t-J:5^^^^y 

^ y - ^0K^&^^ J: o THIt § 0 
30 [0030] *38MJ^oTf^6>ns««e»S:^*fT 
4fta4B»It*ftiii 5 0 0 k g^SB 

^n/--ft^:tB^ 10 0 kWCODC^-^ (A^3 3 0 
V) 4 ^ib-inig-^iftlHlte ( 2 0 0 0 r p mX 

io») -lHl^fflib^g{-J:^Mi*-^iliT*aite-r5^ 

*—^tEll$i-5*:ft^@fi4 5 c mi Lfco 
^lESb^^ M*±iEr«<zv^'7 t y — ^.^y h^3 7 0 

40 mm~r& r 1 j: 9 , 30 m/^^isiijnitsrsiife l 

fee 

[0 0 3 1 ] 
[*2] 



(8) 



0- 1 1 7 4 0 6 



13 

LSB imm%t 



5 °C 

3 5 °C 

3 5 *C 

8 0 °C 



fc9 



14 

15 0km 
19 5km 

17 0km 

18 0km 



LSB 2{£ffl^ 



5 =C 

3 5 °C 

3 5 °C 

8 0 °C 



&<9 
*>9 



15 0km 

2 0 0 km 

17 5km 

19 0km 



[0 0 3 3] 



[0 1] *«M^«5««a»*<^««»itt&*^i:i- 

1 AC/DC ^^fflSgft^ t 

2 =x^>* 

3 V fDAZMft^^ h 

5 ^ftir^f" 
20 6 9 9 

7 M!±^^M 

8 m^SiJEb^fi 

9 ffizhmm 

10 AAB»^s/h 

1 1 ^!Jf ^^iZ^il 

i 2 mtjmcommmm 

1 3 {SH/E^AW 



(9) 



WMfflsp 10-117406 



[ill 





(51) Int. CI. 6 

H 0 1 M 4/58 
10/40 



F I 

H01M 4/58 
10/40 



B 
Z 



(10) ^m^l 0-117406 

10/50 10/50 

H 0 2 J 7/00 H 0 2 J 7/00 P 

7/02 7/02 A 



